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SYSTEM AND METHODS FOR PERFORMING 
A HANDOVER BETWEEN A CIRCUIT SWITCHED 
ENVIRONMENT AND A PACKET SWITCHED ENVIRONMENT 

5 TECHNICAL FIELD OF THE INVENTION 

The present invention relates generally to the field 
of telecommunications and more particularly to systems and 
methods for performing a handover between a circuit 
switched environment and a packet switched environment. 

10 

BACKGROUND 

In the world of telecommunications today, there exists 
both circuit switched environments and packet switched 
environments. A switching method in which a direct 

15 transmission path between the terminals involved is made 
available for the duration of a call, regardless of whether 
information is transmitted or not, is called "circuit 
switching" . A switching method in which the messages are 
divided into packets and routed through the network link by 

20 link with the aid of destination information contained in 
a packet header is called "packet switching". The packets 
are stored until a path in a desired direction becomes 
free. 

A typical phenomenon of cellular systems is the change 
25 of base stations, i.e., the handover, where a given mobile 
terminal moves from the transmission range of a first base 
station to that of a second base station, whereby 
essentially all the data transmission between the terminal 
in question and the network is rerouted through the new 
30 base station. A perfect synchronization of the operation 
during the handover is often not possible, which may result 
in packet loss, duplication or misordering. 
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Handover between a circuit switched network and a 
packet switched network increases the difficulty of 
obtaining synchronous operation during the handover. Thus, 
a need has arisen for the ability to successfully handover 
5 traffic from circuit switched environment to a packet 
switched environment. 

SUMMARY OF THE INVENTION 

The present invention provides a method for performing 

10 a handover from a circuit switched environment to a packet 
switched environment. The method can include receiving a 
handover request at a mobile switching center located 
within the circuit switched environment, sending a handover 
command from the mobile switching center to a mobile 

15 device, and transmitting a handover access burst from the 
mobile device to a signaling node located within the packet 
switched environment. 

The present invention also provides a system for 
performing a handover between a circuit switched 

20 environment and a packet switched environment. The system 
can include one or more mobile switching centers residing 
in the circuit switched environment. The system may also 
include one or more signaling nodes residing in the packet 
switched environment. The signaling nodes can be in 

25 communication with the mobile switching center. The system 
may also include one or more mobile device. The mobile 
device can be in communication with the mobile switching 
center and the signaling node. The mobile devices can also 
be configured to operate in both the circuit switched 

30 environment and the packet switched environment. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a schematic diagram of an embodiment of a 
system of the present invention for performing handover 
between a circuit switched environment and a packet 
5 switched environment; 

FIGURE 2 is a schematic diagram of another embodiment 
of the system of the present invention for performing 
handover between a circuit switched environment and a 
packet switched environment; 
10 FIGURE 3 is a signaling seguence diagram illustrative 

of a method of the present invention for performing 
handover between a circuit switched environment and a 
packet switched environment; and 

FIGURE 4 is a signaling seguence diagram illustrative 
15 of another embodiment of a method of the present invention 
for performing handover between a circuit switched 
environment and a packet switched environment. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
20 Referring to Figure 1, a telecommunications system 100 

is depicted. The telecommunications system 100 has both a 
circuit switched environment 106 and packet switched 
environment 108. The circuit switched environment can be, 
a Public Service Telephone network, an Plane Old Telephone 
25 network, or the like. The packet switched environment can 
be an Internet Protocol network, a Time Division Multiple 
Access network, or the like.' Both environments reside on 
the Global System for Mobile communication (GSM) . 

A mobile device 105 is provided in Figure 1. The 
30 mobile device 105 can be of operated in both the circuit 
switched environment and the packet switched environment. 

The mobile device 105 is in communication with a base 
transceiver station 110, residing in the circuit switched 
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environment. The base transceiver station 110 is in 
communication with a base station controller 120. During 
the operation of the mobile device 105/ the signal strength 
and quality of the transmissions from the mobile device 105 
5 are continuously measured. These measurements for signal 
strength and quality, are made on the down link while the 
mobile device 105 is in busy mode. The serving base 
transceiver station 110 measures, simultaneously with the 
measurements by the mobile device, the signal strength and 
10 quality of the transmissions of the mobile device 105 on 
the up link. 

After the measurements from the base transceiver 
station 110 and the mobile device 105 are gathered, they 
are sent to the base station controller 120. The base 

15 station controller is in communication with the base 
transceiver station. Thus, the measurements from the 
mobile device 105 are first sent to the base transceiver 
station 110 and then forwarded from the base transceiver 
station 110 to base station controller 120. Based upon the 

20 results of the measurements taken by the base transceiver 
station 110 and the mobile device 105, the base station 
controller 120 can decide if a handover is necessary. 
Handover simply may refer to the process of changing cells 
or channels during a call in the GSM. If the base station 

25 controller 120 decides that a handover is necessary, the 
base station controller 120 may then decide which cell or 
channel should accomadate the handover. The process of 
determining with cell or channel can perform the handover 
is called locating. 

30 The base station controller 120 is in communication 

with the mobile switching center 130. If the base station 
controller 120 receives measurements indicating that a 
handover is necessary, the base station controller 120 can 
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send a message to the mobile switching center 130. Because 
the telecommunication system 100 comprises both circuit 
switched and packet switched environments, the base station 
controller 120 can request that the handover be a packet 
5 switched handover. The base station controller 120 can 
send a packet switched handover message to the mobile 
switching center 130, resulting in the mobile switching 
center 130 attempting to complete the handover. 

The mobile switching center 13 0 may be configured to 

10 determine the packet switched address for the mobile device 
105 and may be further configured to convert the circuit 
switched message to a packet switched message. Once the 
mobile switching center 130 determines the packet switched 
address for the mobile device 105 and determines the 

15 corresponding signaling node 140 in the packet switched 
environment for the mobile device 105, the mobile switching 
center can send a handover command 135 to the base 
transceiver station 137, located in the packet switched 
environment, corresponding to the signaling node. The base 

20 transceiver station 137 will then send a handover command, 
to the mobile device 105. The mobile device 105 may then 
expect to receive a handover from the circuit switched 
environment to the packet switched environment. 

At this time the mobile device 105 may switch from a 

25 circuit switched mode to a packet switched mode. Once the 
mobile device 105 has entered a packet switched mode, the 
mobile device 105 can send an access burst back to the 
signaling node 140. After the signaling node 140 receives 
the access burst from the mobile device 105, the signaling 

30 node 140 sends a request to the mobile switching center 130 
asking the mobile switching center to transmit the circuit 
switched message, or to handover the message. The mobile 
switching center 130 may then be adapted to convert the 
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message from circuit switched to a packet switched message 
and send the packet switched message to the signaling node 
140. Once the signaling node 140 receives the packet 
switched message, the signaling node 140 will transmit the 
5 message, on the packet channel indicated by the access 
burst sent from the mobile device 105. 

Referring now to Figure 2, another embodiment of the 
system of the present invention is generally depicted as 
200. The system comprises a mobile device 205 in 

10 communication with circuit switched environment 10 6 and a 
packet switched environment 108. The circuit switched 
environment contains a base transceiver station 210 in 
communication with a base station controller 215, which, in 
turn, may be in communication with a mobile switching 

15 center 225. The mobile switching center 225 can be in 
communication with a database 230. The database 230 can 
store information regarding the packet switched addresses 
of mobile devices, such as mobile device 205. Similarly, 
the mobile switching center 225 can be in communication 

20 with a gateway 250. The gateway 250 can be a media 
gateway. The gateway 250 can be configured to convert 
circuit switched message to packet switched messages. The 
packet switched environment comprises a signaling node 245 
and a base transceiver station 240. The signaling node 245 

25 and the base transceiver station 240 can be in 
communication with each another. 

Once the base station controller 215 determines that 
a handover may be needed for mobile device 205, the base 
station controller sends a handover request to the mobile 

30 switching center 225. When the mobile switching center 225 
receives the handover request 220, the mobile switching 
center 225 sends an address request to the database 230 to 
determine the packet switched address for the mobile device 
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205. The database 230 then returns a message to the mobile 
switching center 225 indicating the correct packet switched 
address for mobile device 205 and the corresponding 
signaling node 245 for the mobile device 205. The packet 
5 switched address can be an Internet Protocol address, an 
x.25 address or the like. 

The mobile switching center 225 can then send a 
handover command to the base transceiver station 240, 
located inside the packet switched environment 208. The 

10 handover command can be forwarded to the mobile device 205 
by the base transceiver station 240. The mobile device 205 
may then send an access burst to its corresponding 
signaling node 245, as indicated by line 2 60. The 
signaling node 245 can then transmit a request to the 

15 mobile switching center 225 asking that the messages be 
sent to the signaling node 245. 

The mobile switching center 225 may send the message 
to a gateway 250. The gateway can convert the message from 
a circuit switched message to packet switched message, and 

20 then forward the message to the signaling node 245. Once 
the packet switched messages are received by the signaling 
node 245, the signaling node 245 transmits the packet 
switched messages to the mobile device 205. 

Referring to Figure 3, a signaling sequence 

25 illustrative of a method of performing a handover from a 
circuit switched environment to a packet switched 
environment is shown. As indicated in Figure 3, there are 
four major components needed to perform the handover from 
the circuit switched environment to the packet switched 

30 environment. The components are a base station controller 
305, a mobile switching center 310, a signaling node 315, 
and a mobile device 320. The components all have features 
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similar to those described above in regards to Figures 1 
and 2. 

As shown by Figure 3, a packet switched handover 
request 325 is sent from the base station controller 305 to 
5 the mobile switching center 310. The base station 
controller 305 sends the packet switching handover request 
when it is determined through measurements that a mobile 
device 320 can no longer transmit signals efficiently in 
its current state. When the mobile switching center 310 

10 receives the packet switching handover request 325, the 
mobile switching center 310 sends a packet switching 
handover command 330 to the mobile device 320. The packet 
switching handover command 330 does not go through the 
signaling node 315. Rather, the packet switching handover 

15 command 330 is a direct communication between the mobile 
switching center 310 and the mobile device 320. 

After the mobile device 320 receives the packet 
switching handover command 330, the mobile device transmits 
an access burst 335 to the signaling node 315. The access 

20 burst indicates the packets channel that may be available 
for the handover from the mobile switching center 310. 
Once the signaling node 315 receives the access burst 335, 
the signaling node 315 sends a routing request 340 to the 
mobile switching center 310 asking the mobile switching 

25 center 310 to send the message, or handover, the message, 
to the signaling node 315. After the mobile switching 
center 310 receives the routing request, the mobile 
switching center 310 may route 345 the message to the 
signaling node 315. The message can be converted, from a 

30 circuit switched message to a packet switched message, 
either at the mobile switching center 310 or at the 
signaling node 315 depending upon the configurations of 
each. Once the message is received 350 by the mobile 
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device 320, the mobile device 320 sends a handover complete 
message 355 to the base station controller 305. 

Referring now to Figure 4, a signaling sequence 
illustrative of another embodiment of a method of the 
5 present invention is generally depicted. Again, a base 
station controller 400, a mobile switching center 410, a 
signaling node 420, and a mobile device 430 are provided. 
In addition, a database lookup 415 and a base transceiver 
station 425 are also provided. When the base station 

10 controller 400 determines that a handover is needed for the 
mobile device 430, the base station controller 405 sends a 
packet switched handover request 435 to the mobile 
switching center 410. When the mobile switching center 410 
receives the handover packet switched request 435, the 

15 mobile switching center 410 sends a packet switched address 
request 440 to the database lookup 415 asking for the 
packet switched address corresponding to the mobile device 
430. The database lookup 415 returns a message 445 to the 
mobile switching center 410. The return message 445 can 

20 contain the packet switched address of the mobile device 
430 and the corresponding signaling node 420. 

After the mobile switching center 410 receives the 
return message 445 from the database lookup 415, the mobile 
switching center 410 sends a packet switched handover 

25 command 450 to the base transceiver station 425 residing in 
the packet switched environment. The base transceiver 
station 425 will then send the packet switched handover 
command 455 to the mobile device 430. After the mobile 
device 430 receives the packet switched handover command 

30 455, the mobile device 430 transmits an access burst 460 to 
the signaling node 420. Once the signaling node 420 
receives the access burst 460, the signaling node 420 can 
request 465 that the message be sent from the mobile 
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switching center 410. The mobile switching center 410 will 
then transmit 470 the message to the signaling node 420. 
The signaling node 420 will, in turn, transmit 4475the 
message through the base transceiver station 425 to the 
5 mobile device 430. After the message is received at the 
mobile device 430, the mobile device 430 will transmit a 
handover complete message 480 to the original base station 
controller 400. 
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WHAT IS CLAIMED IS : 

1 . A method for performing a handover from a circuit 
switched environment to a packet 

5 switched environment, the method comprising the steps of: 
receiving a handover request at a mobile switching center 
located within the circuit switched environment; 
sending a handover command from the mobile switching center 
to a mobile device; and 
10 transmitting a handover access burst from the mobile device 
to a signaling node located within the packet switched 
environment . 

2. The method of claim 1 further comprising the step 
15 of routing a message from the circuit switched environment 

to the packet switched environment. 

3 . The method of claim 2 wherein the step of routing 
includes instructing the mobile switching center to send 

20 the message to the signaling node. 

4 . The method of claim 2 wherein the step of routing 
includes converting the message from a circuit switched 
message to a packet switched message. 

25 

5. The method of claim 4 wherein the step of 
converting is performed by a gateway. 

6. The method of claim 5 wherein the gateway is a 
30 media gateway. 

7. The method of claim 1 wherein the signaling node 
is a serving General Packet Radio Service signaling node. 
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8. The method of claim 1 wherein the mobile device 
operates using General Packet Radio Service system. 

5 9. The method of claim 1 wherein the packet switched 

environment is a Time Division Multiple Access environment. 

10. The method of claim 1 wherein the packet switched 
environment is an Internet Protocol environment. 

10 

11. The method of claim 1 wherein the packet switched 
environment is a X.25 environment. 

12. The method of claim 1 further comprising the step 
15 of identifying the mobile device for which a handover is 

required. 

13. The method of claim 12 wherein the step of 
identifying further includes determining the packet switch 

20 address of the mobile device. 

14. The method of claim 13 wherein the packet switch 
address is an Internet Protocol address. 

25 15. The method of claim 13 wherein the packet switch 

address is a X.25 address. 

16. The method of claim 13 wherein the step of 
determining is performed using a database. 
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17. A system for performing a handover between a 
circuit switched environment and a packet switched 
environment comprising: 

at least one mobile switching center residing in the 
5 circuit switched environment; 

at least one signaling node residing in the packet 
switched environment, the signaling node being in 
communication with the mobile switching center; and 

at least one mobile device, the mobile device being in 
10 communication with the mobile switching center and the 
signaling node and being configured to operate in both the 
circuit switched environment and the packet switched 
environment . 



15 18. The system of claim 17 wherein the mobile 

switching center is configured to convert circuit switched 
messages to packet switched messages. 

19. The system of claim 17 wherein the signaling node 
20 is configured to convert circuit switched messages to 

packet switched messages. 

20. The system of claim 17 wherein the signaling node 
is a serving GPRS signaling node. 

25 

21. The system of claim 17 wherein the mobile device 
operates on the General Packet Radio Service system. 



22. The system of claim 17 wherein the packet 
30 switched environment is an Internet Protocol environment. 



23. The system of claim 17 wherein the packet 
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switched environment is an X.25 environment. 

24. The system of claim 17 wherein the packet 
switched environment is a Time Division Multiple Access 
5 environment . 
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